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EVALUATION GUIDE S
APPLICATION FOR PCB INCINERATIONJ

1.  FLOWCHART - Application & Approval Sequence (Per Annex' T, Subparr EY -

REQUEST ADDITICNAL DATA

Owner/Operator _ . Submit
Preparation Of s | - Initial Report

Data & Spec's -To EPA
Denial Of fug-.
Permit :
EPA | o k4

Evaluation Owner/Operatov St EPA Request .
Y of Prepare &:Subnit <fummoommme] Owner/Operaror
Trial Burn Trial Burn: Pluan - For Trial Burn

Plan To_ EPA SRR

REQUEST ADDITTONAL DATA

NEED ADDITIONAL DATA OR TRIAL BURN

b | !

EPA\ e

] :
. EPA APPROVAL S Owner/Operatod Owner/Operatos Evaluation
of prmadyy o Conduct L) Submit Trial um,=§b<’ of
_ Trial Bura. -7}  Trial Burn Burn-Data To o Trial Burn
&¥': ,. _ Plan E ' : : - EPA Data
| Denial Of FQ;—w——-
NEED ADDITIONAL DATA OR Fermit

TRIAL BURN

7

EPA
Evaluate
Result Of
~ Public
Niearing

EPA Tssue _

o 'rpublh‘ Nottc_w Or

Notice of Public
Hearinge

LPA Prepare; o
Prediminary  _f_~4_
Conditions 0 ’
- | Approval

___NEED MORE HEARTNG(S) -

| Denial Of
Permit

EPA . B o "EPA
P Prepare Fina{ '@~. ;hﬁ_! Issue épproval !
Condition: Of : T Of )

S Permit Aperoval .-




IT. TECHNICAL REQUIREMENTS FOR APPROVAL OF AN INCINERATION FACILITY.

”-i-g(]) LIQUID PCB's

A) Combust1on crlterla

-excess oxygen or ~”

f(II): ] seconds at 1600 + ]00°C (29]20'
E w/2% excess oxygen

'Rate and quant1ty of PCB S enter1ng are measured fr”' “:.
and recorded regu1ar1y at 1nterva1s of no greater
than 15 minutes. - : : _

Temperature is contlnuously measured and recorded

"Z(I) Based on Pyrometer or

(I11) 'Based on wall. thermocoup]e pyrometer
- correlation - o :

(E) Flow stops automatically when:

(I) Combustion temperature drops below specifiedj

(I1) Excess 0y drops below spec1f1ed

(I11) Failure in cont1nuous monitoring of 02 & CO

(Iv) Failure in per1od1c monitoring of €O,

(V) Failure in recording of PCB rate-&_quantityd;{

Or, submit aPProvab1e Contlngency P]an for LR
above conditions,

© ..(F) Monitoring of emjss1ons;

(1) When incinerator is first used ..

(I1) if incinerator has been modified

(IIT) Monitor the following:

(a)'_ 02
(b) CO
(c) co, )




.“_(d)_ NO,
 {_(f)';Tpt;1;chloninatpd orqahics“(RCL):,{
: 'f”(g)ﬁipchs'- o . s ol

'":}-E(h)fﬁPartxcu1ates

l@;(iy)i Cont1nuous]y mon1tor the followxng
o .___1<a)-02.3 ST

(¢) CO - Per10d1c (To be spec1f1ed by EPA)

(G) Scrubbers sha]] be used for hC] contro]

- i:f(H)' Scrubber eff]uent sha]] be mow1tored

~ by the- ‘Regional Adm1nxstrator

{2) 'NON -LIQUID PCB's

(A) Emissions £ 0.001 g PCB's/ kg PCB's entering

(B) Comply with (1)-(8)_ 2),
. ( I

(F), (6), (1), & (1)

(C) Flow shall stop if temperature drops be]ow .
_ spec1f1ed

(C)y, (D), (E - except'll, excess 0

- (D) Operators shall stop umned1ate1y whenevcr excess 02
- - falls below spec1f1ed o _ ST

APPROVAL OF INCINERATORS

CU(A) Initiel repdrt should contain:

(Ig Location of incinerator

o ?(;) “Alternate method of HC1 control can be used 1f approved jf:j ,ffg;} ﬂf{

(11} Detailed description of 1nc1nerator

(IIT) Engineering reports on anticipated performance :

(IV) Sampling and monitoring equipment available -

(V) Waste volumes expected to be incinerated

(VI) Any State, local or Federal permits or approvals
(VII) Schedules and plans for comp11ance with this
- _ regu]at1on _




(4) STORACE FACTLITIES

(A)
(8)
(C)

(F)

(G)

()

Roof and Walls to stop rain water from reaching PCB

T e

Is Storage Area continuously curbed? (Min. 6" High)

Containment Volume, the larger of;

1. 25% of Total Internal Volume
ti.  Two times the largest Container

No Drain Valwves No Floor Drains No Sewer Lines

No Expansion Joints No other Openings

Floors & Curbing smooth and impervious?
(cement concrete, steel, eotc.)

Is the Site ahove 100~yecar Flood Water Elevation?

Spill Clean Uup Equipment & Supplies provided?
(Sorbents, Portable Puaps, Empty Containers -
18 Ga. & 24 Ga. for 55-Gal. & 5-Gal. Containers)

Safety Equipment §& Supplies

L. Glovgs,chspiracors, GCoeples, Safoty Shoes, ate.

1i. H-C Derectors or Sniifers

iii. Fence (), or Warning Si.ns?

(5) KECORD KEEPING PROCEDURES (Per ANNEY VI.)

(4)
(1)
(€)

Manifest Forms

Journal - Shipping (IncincrnL!un) & Recelving

Irventory Forms - Wkly, Monthly, Yearly, ote.

(Annual Repore - pue July 1.)

IV Pem ez e



CITT.

"iv}Basis
A Mater1a1 Ba]ance

. "5f1:

) Tota]_Theoritica] Oxygen:

SAMPLE CALCULATION - COMBUSTION DATAf-

Steady State Operat1on, Burn1ng 100 1bs PCBs ®. 100 1bs Fue] 011 #2

Input e e
©a) #2 Fuel: 011 (API Grav1ty 33 ) ]00 1bs. ;e ST
L';ﬁTCJ_"Compo"ent e, %* React1on : "3{1bs. O Requxred T
o ;szﬁZQ}}ﬁ._]C +0,%C0, - i87ﬁ2 X 32/ﬁ2 232
Hy jz,sJ;1¢;7_H2;+_502 = H20 12,5 x 16/2 = 100
S 0.25° . S+ 0, = S0, . 0.25 x 32/32 0.25
Total :IOOZ; o T 332 2J 1bs. 02,;_._-
'(*Soufce Chem Eng Handbook)
- b) PCBs

Stoichiometric Equation:

C]2H6_3C]3‘7* + ]2.6502_F:]2C02 +_]'3HZQ + 3f7rHC1

Component We. % Reaction . .~ - 1bs. 0, Required _

o s C+0,=00, 5.2 x32/12 = 136
Hy 2.2 S Ml =0 z.g'x 16/2 = 17.6
cl 46,6 . H, +Cl, = 2 He1

Total”. Yooy 2 2

153 6. ]bs. a
(*CyHH 6. 3C]3 7 represents mean mo]ecu]ar comp051F10n of _

typlcal PCBs in use 1in the u.s. )

332.25 1bs. 0p +'153.6 1bs. 0,

= 485.85 Tbs (o
d) Total Theoritical Air:

Composition: Oxygen : 20.6 Vol % = 22.7 Wt %

N2 & Others: 79.4 Vol % = 77.3 it %



‘Theoretical Air: . 485.85/0.227 = 2140.3 bs. ~.
Nn1ch 1nc1udes - 485.85 1bs.~ 2'- S P

1854.45. 1bs N, _;

" e) Excess Air (30 z*) : 2140 3 x 0. 3 642.1 1bs
Nh\ch 1nc1udes 642 1 x 0 227 145 .8 1bs 0

2

642 1 x 0 76] 488 6 ]bs N2

30% is - used to represent the pract1ca1 ]eve] of excess
a1r a waste 1nc1nerator can be operated on )

.'.Output (Bas1s 1oo 1bc' PCBs. + 100 1bs FueT 011)

 (loter: 3

ia) Ue1ght of F]ue Gas :

. Cowgonent_', '_h." . Weight, Ib : .._ﬁ_ o
o S 2) x 44/12 = 507,46
HO T (25 v 2 2) x 1872 = 132.314”
50, T o xe32=05
| HCY - 46.6 x 36/35 = 47,93

o ' Theoratical N2 1654.45 -

A | Excess Air 642.1

| : Total 2684.74

b) Volume of Flue Gas, STP

|

} J:ie_fVﬂl-- o o Component  Weight, 1bs. ‘M Wt. Moles _Volﬁme, Ft3
T : -

l

| CO,  507.46 44 11.53 11.53x 360 = 4150.8

| 0 1323 18 - 8.82  8.82 x 360 = 3175.2

| S0, 0.5 B e

‘ HC1 - 47.63 35 1.37  1.37 x 360 = 493.2

 Theoretical  1654.45 28 59.09 59.00 x 360 = 21272.4

| N, . o | |
Excess Air _642.1 29 22,14 © 22.14 x 360 = 7970.4
Total 2984.74 37,062 Ft3

c¢) Volume of Flue Gas, 2000°F

0 _ ' 2000 + 460
2009 F Volume = Volume at.STP X =35 7460

) . 2360
= 37062 Ft3 x 497 = 185,310 Ft3



. SUMMARY OF MATERIAL BALANCE

g;Tzl,a:Input* B

o _aComDonentfﬁxij,.ﬁ Neight, 1bs;_gf.j

. Fuel Qi1 - -
o PCBs. i 01000
Theoretical Air:i - -2140.3
Excess Air- = o 62,1 -

100

_.ffTota]g:ggﬁi; i  -i 2982.4  :

Component 5: “_l -Ne19ht, 1bs.

Fuel 0f1 . - |

LC0, 319,73
S, ;9'5

PCBs :
co, ' 187.73

H,0 9.8
HC1. - . 47.93
‘Theoretical N 1654.45

2
Excess Air _ ' . 642.1

Total 20847

. (* Note: If Fuel 0il or PCB contain moisture it should be included as'inerffrx? '
material) . . A




C) ENERGY BALANCE

1. Input

a)

(* Source:

Heat of Combustion of fuel oil

#2 Fuel 0i1 = 33 API, 131500 Btu/ga*
131500 Btu/ga = 7.5 1b/ga

17533 Btu/1b x 100 1bs

1,753,300 Btu

imonon

Chemical Engineering Fundamentals)
Heat of Combustion of PCBs

PCB = C..H. .CI

12°6.37°3.7
Cl = 46.6 %
* Hc = 8962 Btu/1b x 100 1bs.

896,200 Btu

(* Source TRY, Inc.)

c)

Total Heat Input

1,753,300 + 896,200
2,649,500 Btu

2. Qutput

a)

Enthaipies of combustion products
(Basis: 100 1bs. fuel oil + 100 1bs. PCBs)

General Equation:

Sy s (1292 - (T2 o (12 )3

2 100 100

~— — —
—

i {1

o no

(] o

o

-n (e
[e]

-

(Basis = 100 1bs. fuel oil + 100 1bs. PCBs)



. 5
*Combustibn;product - A B .C".i”J- H¢';.Btu/mo1é
CO2 6.85 23.7 "“';'20728 5.l

CORH0 T 6,89 18.25 -0, 19812.1

N, ..i*{?}Qi:f5;_¢6;3o'f5.os k ;;13956 2

' ' -14346-0 . B
. (** 1nc1udes evaporatwe heat 1055es) .

Combustion product._  ‘Moles - H., Btu "

_ — R o
co, - 153 239,000 -
HO  sE2 178,783 -
N, 7654 13058;2q5f;
0, - :_f'_'. 4.56 66,330
Kl 13 172,620
Total . 1,375,661 Bl

(*Table from Chemical Engineering Fundamentals)
b) Heat Losses
{1) Radiation and convection heat loss
20 % of total heat input*

-0.20 (2,645,500 Btu)
529,900 Btu

1] ll 1 W

This figure will vary according to geometry of incin-
erator thickness or refractory, etc. It is desired
that the applicant provide his or her own figure
based on sound engineering calculations.

*

(I1) :Evaporat1ve Heat Loss  f | _
= (1Ibs. H,0 input in PCB and fuel) ( H evap) *

* Evaporative Heat Losses are assumed to be zero for this

specific ca]cu1at1on, but this will not a]uuys be the
case.

(II1) Total Heat Loss

= Radiation and convect1on + Evaporat1on
529,900 Btu

fl




o

*

Final Energy Balance.

(Heat input - Heat output = Heat accumulatiom*

2,649,500 Btu - 1,375,661 Btu - 529,900 Btu =
Heat Accumulation, . . = - .~ .

Heat accumulation = 744,839 Btu © .

. If the accumulation term is positive, the incinerator design’
is sufficient to incinerate the given percentage of chlorine .

~in the fuel and PCB mixture (in this case 23.3 % chlorine).: ..
However, if the accumulation term is negative, the ratio : -:-. -
of PCBs to fuel must be adjusted in order to provide for

adequate jn;ineration'of_the,PCBs.J;‘-__Hh; L

Note: If atomizing steam is used the amount should be
~included in the material and energy balance.






